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The Effect of Sulphur upon the 
Wool Production of Sheep when 

Intake is not Limited. 

By P . J . D U TOI'r, A. I. MALA~, J. \Y . GROEKEWALD and 
)1:. L . BOTHA, Sections of BioC'hemistr~· , K utritiou and \Yool, 
Onderstepoort. 

IK a r ecen t ar ticle by du Toit et al (1936) it "·as concluded t h at a 
daily close -of 5 grms. of sulphur g iven oYer a period of tweh e months 
was " ·ithout sign ificant effect on sh eep kept on a prorluctiYe ration 
but a limited intake. It follows, therefore, t hat t h e sulphur fe<l 
was \\·i thout visible effect on the rligestion au d ui:iliimtion ·of t he foud 
given, for neither the "·eight of uor t h e \\·ool TH'oduce<l by t h e 
sulphu r-fed group sho"·ed significant differences from that of the 
contr ol gr oup . It is obvious, h mYever, that t he experiment concerned 
would not h aYe in dicated increased f.ood consumption and subsequent 
increased body \\·eigh ts and \Yool production shoul<l the feeding of 
sulphur to sheep st imulate appetite. Au investi gation \Yas therefore 
begun in )Iay, 19~H, in \Tbich su lphur \Yas given to sheep under 
conclihom; \Yhieh did not limit the amoun t of food consumed bnt 
merely regi stered t he incliYi.dual intakes perior1ic:1 lly. 

ExrEt!DIENTAL D ETAILS. 

T\Yenty u niform hYehe-month s-old ~Ie1·ino e\\·es, cliYided by 
randomizati-on into t \YO g roups of t en each \\·ere used in the experi
ment . A s in the previous investigation the sheep " ·er e f eel in 
individual feeding boxes claily from :1bout 2 p .m. until 8 .30 a .m. 
the f.ollO\Ying- morning. All the food except greenfeecl \H\ S g iven 
in t"·o feeding-boxes, on e f.or the h ay and one for t he maize. The 
amount of food g iYen ''""s such that some of it , i .e. both hay :1n d 
maize, wal-l left over. 'l' b is pr-oced nre en c;urecl maxim.u m food con
su mption of each in cl iviclual an imal. The fooclleft oYer \Yas \Yeighe<l 
back at interv:1ls \Yh ich \Yere determ ined naturally by the poor est 
eaters " ·hose feedin g boxes showed the fa stest accumulation of foocl. 
Whenever foor1 was weighed back all th e boxes were emptied eYen 
those in "·hich only a small accumulation ·of food had taken place. 
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Green feed when g-iYen in th e indiYidual feed ing pen s was not taken 
"·ell, prohahl-'~ IJ<irtly due to the abundan ce of food preseut "·hi ch 
necessi.tate<l the necumnbt ion of some g reen feecl , cr enti ug t herefore , 
excellent conditi-ons for deteriorat ion . The sh eep sh mYed l ittle 
i nclinat·ion to take more than Yer y small quantities of th e greell fee cl . 
Hence, sh ortly after the beg-inning of the experiment, t he sh eep 
"·ere giYen greenfee<l in a coll1lllOll trough replen ish ed <laily an d to 
" ·hich theY had free ac<·e,;s 1rh en not in t h e incliYi.dual feeding pens. 
Thi ~ t.roug·h 1\"a:i place<l in the pad<lo<:k alon gside that i n \\·h ich th e 
fee<ling- p ens " ere built, and was protectecl from rain ancl sunshine. 
Under these conditions th e consumption of greenfeecl " ·as found to 
be sat.isfadOl'y an<l the vra ct ict- was con t inued throug-hont t he cm1rse 
of the experiment. 

Xo ,.,pee1al m rangem en t ,; wer e m a <le for exercisiug the sheep , 
lmt the1 e 11·as eHJY r eason to belieYe th a t th e claily r 011tine of t h e 
eX]Jeriment, su<'h as letting the sheep into and ont of th e feeding
lJen s , <lail_,. in spedion in the c-ommon p en . <lri Yi ng the ,;heep to the 
\\·eigh hri<lg-e at inten-.als .and inci<l ental h an<lling of i he animals, 
lll'OYi<led ~uf+ir- i ent exer('i se. Fnrth t-nnore, t he animals were r uu 
in a <·-ommon IJ<'n ,,-h en t hey 1rer e n ot iu the f E>edin g- boxes . The 
size of t hi ,; pen (20 by 12 yard s) wh ere, in ciden tally, t he sh ee]J 
always h a<l a<:c !'s~ to <hiuking- wate r , allo11·e<l th e sh eep to m oYe ab ou t 
freely 1rhif'h abo Jn·oYi<led som e exe1·c ise. 

The animnb 11·ere weighe<l at m onthly iuterYals, ind ividual food 
consumption \Y:IS reeonled , wool grmYt h for t l1 e full peri-od was 
registered , 0 grms . of flo,Yer f' of sulphnr ma de into a paste IYi th 
water was g iYen <laily .in a sp oon t o each an im al in one gro11 p nt 
t en animals " ·hile the remaini ng- animals were kt-p t as controls. 'l'he 
ex perimental p eriod last e<l from 28J). 3-l: u nti l 27.6 .36, " ·hen t h e 
dosing of sulphm· was stopped bnt both groups kept und er t he exp eri
mental conditions for anoth er f n u mouths . The sh eep ''"ere test ed 
periodically for the pre>sence of intest inal wonn s and \\""er e al"·ayl'> 
found to l1e practically free. 

ExrEnnn:~L\L REsULTS A~D D Tscc;-ssroN. 

TTl eights. 

'l'he aYerag-e \Yeight-nnYes of th e r espective grou ps of sh eep a re 
gwen in the figure below and the individual weig-hts are giYen in 
Table I. 

The weight cunes g1Yen in Figure 1 ex chHle the p ossibility 
of a signifieant cliffereuce in weig-ht b et"·een the g roup of sh eep 
receiYing a supplem ent of snlphur dail:v an d the cont r-ol g roup. The 
gTeatest aYei·age differen ce in " ·eight between the tiYO grou ps in the 
conrse of the experiment ''"as 2 kgs . , " ·hich wn s r educed t-o 0 · 3 kg . 
during the post e>xpe1·imenta l per iod . From t h e individual weights 
giYen in Table I it will be seen that apparently not a si ngle sh eep 
in the snlphur fed g-roup react ed to sulphur feeding- . As a m a tt er 
of fact the heaYi est sh eep at the close -of th e experirnent belo nge<l 
to 1he enntrol group and t hi s anim al was the h eaviest t h ro11 ghout 
th e latter half of the experiment. Th e suclcl en ch op in " ·eigh t during 
May, 19:lfi , was clue to sh earing and is of course sh own in both 
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cune~ . All the sheep in th e experimen t ,,·en• in excellPn t condi t ion 
t hroug hout t he co un;e -of t h e i nYes ti g a ! ion ;1s IT01il<l be ant i<"ip;lit•d 
from a s tud_,. of t he \Ye igh t (" 1tn·e~ a nd ;tllained th e r eal] _,. r em arkahlt• 
:werag<· 11·e ig·ht fo r sh ePp of !his tn1e of ''lllli"OXittt a !ely 100 lb . <It 
i 11·o Y<'<l '"" of age. 

F ood C on su m pt iuu . 

A s alread y "Ld ed food r·ons1tmptio n was 1·egi ~ t erP<l by \\"f' igh i ng· 
h:1 ck perio<l i<·ally the Joocl lPf t OYer i n ih e fpeding h oxPs. ( 'n dwd 
~· <' ll o 11· maizP 1\"::t S f e el in th t> on e l10x an <l hlf"Prn e h ay in t lw oth r r 
\\"lti l e i he gTee nfPe<l \\"as gi Yen in a hough in th e <·ontlll o ll 
]l<I<l<l o<"k. ' l' hp a ttHJtmis of bo t h liJ a ize ;111(1 Jla _,. gi 1·p n 11"<' 1" <' sll(· h ih:li 
wtn e 11·a s inl·;tr i;ll,l ,,· ld t on•r tbil~· h ,1· p r:l<"l i<"a l J_,. a ll LhP slH'<'P 
11·h i lr th e g n •f' nh'<'<l 11· : 1 ~ n ot <· onsume <l ioLt lh 011 <I s ing·il' on·as io11. 
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The am onn t of nu:;h ed ma ize g iYen p r r sh eE' p ]W I" <b _,. Yari P<1 
from 400 grms . at i lt c heg inn i ng ·of t h e Pxper ime nt to ,-100 a nd 
fi00 gnus. ;I( LJ(pl" .-;(age:;, \\· it Jt ;m <1\"Pl";lg·p dai ly ("Oib \l lll jl iion of 
500 g-r ms . per <1<1.\ i1 1 gToup ] for tllP Pltti i"P per io<l .;\ tid ;):!() gn llt; . 
in group 2. LikP11· i~e t he lt ny <·on su111p ti-ons per hP<1d per <b_,. 11·e n· 
lGO gTm~ . ;tncl 1 ():j g nn s . r bpe(;( iYely fo r gmup;; 1 an d :2 . '!'he lo 11· 
1·onsutnpti-on of Ita~· i;; Jlatu r a lly <lue to th e nlnm d:1nce of !;Onl·enh·;Ji p 
g-iYen :wd i:1kell. I! " ·o ttl ,] apJWal· i lw refor e tlw i g r oup 2, i. e . iltP 
gT01tp 1·ece i1·in g- :1 clni ly s upp lPil lf' ll t o f c; nlp hur , a te sl ig h !l_,. mnr,, 
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food t han the control grou p . Ho"·ever, on submitting the data on 
food-consumption to statist ica l analysis it " ·as found that the 
difference in intake between the two grmtps was quite insignifi<:ant. 
It must be concluded therefore that [) grms. of sulphur given daily, 
except Sundays, to the sheep did not effect the appetite of the animals 
significantly and furthermore, that the utilization of food \Yas un
affected by the sulphur in sofar as weight increase of the animals 
could be used as a criterion of food utilization . The sheep consumed 
on an average about one pound of greenfeed daily. 

It shoulrl be m entioned that the sulphur was dosed in the form 
of a pas te . Fifty grms. of sulphur \Yere weighed out , transferred 
to a scre\T -toppe d fruit-jar, enough water added to form a paste with 
the sulphur , t he jar closed and the contents shaken Yigorously. 'This 
metho<l ·of preparing the paste was very successful, \Yhereas it \Yas 
exceedingly difficult to moisten the sulphur particles by sti rring or 
gentle tJh a king in an open container . Dosing the dry po,Yder was 
not fou ncl to be pra ct i cable for routine purposes OYer periorl s, as the 
animals easily inhaled the powder, " ·hi le administering the sulphm 
through a stomach tube took too long. The paste "·as doserl in a 
spoon and with a little practice it \Yas quite easy to tram;fer ten 
approximately equal quantities of paste fr.om the common container 
holding 50 grms. to the animals' mouths . 

TVool P-roduction. 
rrhe sh eep were shorn b nlve months after the heginning of the 

experiment. Th e weights of the grease \Yool (un skirtecl) are giYen 
in Table II. 

TABLE II. 
llle£ght of TVool g·wen tn Kg . 

Kos. of Animals. 

40251 . .. .. .. ...... . ... . 
40252 .. . . . .. . . . .. . ... . . 
40253 . . . .. ... . ... .. . .. . 
40236 ..... . . .. ... . .... . 
40255 .... . . ... .. . . .... . 
40256 .. . . ..... .... .... . 
40257 ... . . . .... .... .. . . 
40258 ... .. . . . . . ....... . 
40259 .... ... .... . .. ... . 
40260 . . . . . ..... . ...... . 

AVERAGES ... . ... . 

Control 
Group. 

(K g. wool.) 

4· 4 
4·9 
4 5 
4·5 
4· 7 
5· 3 
4· 4 
4· 9 
4· 6 
4· 4 

4 . 7 

Group rece iv ing 
~os. of Animals. 5 gm. S. daily. 

(Kg. wool.) 

40261....... . .......... 5 ·3 
40262.. . .. . .. . ... .. . . . . 5·0 
40263 ... . . . .... ..... .. . 
40343.... ... .... . ..... . 6·2 
40262........... . . .. .. . 4 ·8 
40266........ ...... .. .. 4·3 
40254... .. .. . .. .. .. . . .. 4·5 
40268 . . . .. .. . . . . . .. .. . . 4·5 
40269 . .... . ... .... ... .. 4 ·5 
40333...... ............ 5·4 

AVERAGES ...... . . 4·9 

Apparently the total yield ·of wool (not scou red) was not 
influeuced by sulphur feeding . In view of the negative results ·of 
t he deta iled ana lysis of t he wool of the sheep receivi ng a daily dose 
of sulphur in the earlier innstigation (du Toit et al 1934) ·only the 
fleece weights were tal;en in this experiment. It was conclusively 
sh0\n1 in the earlier work (van \Vyk et al 1935) that sulphur feeding 
is without effect ·on the quality and quantity of the wool produced. 
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D rscussiOK. 

On comparing the weight increases of the t wo g roups of sheep it 
will be noticed that t h e m ean increases ar e reasonably equ al there 
being only a (lifferen ce of ·11 kg. in fayour of th e sulphur fed g roup 
which is altogether insignifican t . \Yhen aUcmau ce is m ade for th e 
cliffe1·ence in food intake it is found that t his adjustmen t does not 
make an appreciable reduction in th e Yariance and that the acljustecl 
difference ·of 2·2 kg. in fanmr of the control g roup remains qui te 
insignificant. 

J u short , i t may be said t h at the conclusion is justified that a 
daily dose of 5 grms . of flO\nrs of sulphur is withou t effect on th t> 
bocly"·eight, foocl consumpti on arHl \Yool produ ction of sheep. It 
seems n ecessary, hO\Ye,·er, to r evie"· briefly the " ·ork on sulphur 
feeding to sheep that has been publish ecl f rom this Institute in ·Or der 
to state the final conclusions clearly. 

Steyn' s inYestigations (1931, 19:32, 1934 and 1!.:l:Fl) " ·ere under
taken, as stated by him, to determin e t h e quantity of sulph ur t h at 
could be aclministere(l to you ng ancl f ull-gTO\Yll sheep wi th safety 
onr prolonged period~. ObYiousb, t h e hocly " ·eights of t h e shet>ll 
could h e registered with achantage and th is \\·a s done aceonlingly. 
Furthermore, the sheep h ad t o be shorn i n the cour;;e of t he experi
ment, ancl h en ce, the weights ·of the " ·ool produced \\·ere r econlecl . 
It is ahnudantl.Y clear from Steyn's puhlieation (19:)4) that h e fu lly 
realizes t h e unsuitabilitv of h is material to determine t h e uutriho nal 
value of sulphur \\'h en , "na turally , in crease in bocly weigh t, food con
sumption, effect on prorludion , et c ., :n·e importan t co nsiderations 
and if this infonnation hncl heen 1·equired h is experim ents would 
have been plnnnecl (liffer ently so as to t o ensure the r egistration of 
these ohsena tions for the eollection of suitable data for justifiable 
ancl defini te coneh1sions. At best, therefore, it can be said that t h e 
results of Siey n 's original ex:perim ent (19!il , 1932) seem eel t o suggest 
that sulphur " ·h en aclministere(l to m.ature sh eep at. the rate of 5 g r m s. 
once, t,1·iee or tluee times weekly, over JH'olonged per iods stimulates 
increase in hocly 11·e ight and \\··ool y ield . I n a suhseq1.1en t experiment 
(Steyn 1935) 5 gnns. of sulphur " ·er e a dminist ere(l clail ~· to immatm e 
sheep \Yi thout (letrimeu tal effect on body \Yeigh t aml on t h e \Yool 
production of the animals . As a matter of fa ct the differences in 
body " ·eight ancl in the " ·eights ·of the \Yool prorlueecl are signifiea nily 
in fav·our of the sulphur fed animals . All the sheep \rer e feel ad li b . 
as one group , which e:xchl(les a consideration .of more efficient food 
utilization or increasecl food consumptiou ·of the sulphur feel when 
compared '"it h th e controls. Again, t h erefore, i t can h e sa i(l that 
this inYestigat ion suggest e(l t hat sulphur feedi ng t o r;heep affer·ts 
their hocly \\·ei ghts and wool p roduction hen efici ally . \Vhat is, ho\Y
ever, quite definite about this \York is tha t s11lphur administer ed in 
the doses stated clicl not affect the animals cletrimeutally . 

I,Vorking upon the indications of Steyn's original experiments 
(1931, 1932) du Toit et al (1935) carried out an investigation with 
sh eep to determine t h e nutritional Yalue of sulphur . FiYe gn ns . of 
of sulphur "-er e closed to ea ch animal in a g r oup of sh eep claib· 
\\' h ile another group was kept as con h ·ols . rrhe e:xperimen t \\·as 
planned t o sat isfy th e r equirements of :1 feeding t r ial. 'l'h e body 
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" ·eigh ts of t he sheep " ·ere registered periodically , a pr-oductive r a tion 
\Yas feel to t he inrliYiclual sheep in separate feeding boxes an d t he 
food consumption of t he imliY irlual anim als was J·econlecl. Th e 
animals 11·ere kep t ou t he ba sal ratio 11 for a h Yeh e mont hs pre
experimental per iod nfter wh ich the sulphur wa s ndministererl to the 
one group fOl' a further l\Yeh e mouth ..; . Both g roups IY ere of eonr..;e 
still kept on t he lmsal nttion for the sec<tHtd period of tweh e m ouths. 
\ Vool \Yas collected hom all t he animal,; i n both groups, ana lyser! 
and reportecl on by Yau \\'yk, Hotha a nd Bekker (19:1;)) . I n Yi ew 
of t he entire absence of nny significant di fference in body weight, 
food e·onsmupti on ancl \Yool procluctiou of t he sulphur fed gr·ou p 
\\·h en C'Olllparerl with t he rontrol g'lClllp t he f'ondusion appear s to he 
j ustifi ecl that a (laily rlose of :) gnns. sulphnr clirl not effect the ;;hrep 
signifi can tly , ''"hen the)· were g iYen a produd iou n 1ti on . 

1'he abo1·e experiment with sheep on a limi ted food intaJ,e 
olll· iousl,~- exducles a co nsideration of increased food eonsumption 
11·hich m igh t he an effeet of sulphur feedin g a ncl hence th e inYesii g·a 
tion reported 011 i11 the pr esent paper un der condition ::; ·of arl Ubitu ill 
feeding ''"" " u n rl er t a h -'n . Agai n th e experiment ' '"as plan ned , 
primaril;,- wi th i he ohj t>ct of <let t>rmiuiu p; the mdri i iona l Yah1e of 
~ulphur an<l fnl fi lb the cl t>mn n cl s of a feecling tri al. 

As in the preYiolh \YOrk uo ben eficial effed of sulphur feeding 
could be cleten ni necl , no r· wn ~ !he foocl in!:1ke of the ~ ulphur fed group 
sign ifi cantly affed ecl . 

Th e ma in 1·esult of !he OudPrst t>pood experim ents on the effect 
of administerin g ~ulphur to sheep , could therefore be summa ri ;~,ecl 
clS follows : F iYe g'l'lllS . of ,-ulphur ('fill be giYen z;er OS l.o sheep OYer 
prolonged periocls " ·ith out detrimental effects. The hocly 11·eighl ~, 
food consu mpti on anrl wool pr ocluction are apparentl:v n ot ;;iguifi
cantly affecterl by the su lphm aclmi nistererl t o the sh eep. 
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